Simulated microgravity impairs leukemic cell survival through altering VEGFR-2/VEGF-A signaling pathway.
Motile cells capable of undergoing transendothelial migration, such as hematopoietic and leukemic cells, have been shown to sense and respond to a decrease in their surrounding gravity. In this study, we investigated the effects of microgravity on human leukemic cell proliferation and expression of receptors that control cell survival, such as the tyrosine kinase vascular endothelial growth factor receptor-2 (VEGFR-2). VEGFR-2 is shuttled between the nucleus and membrane, and through an autocrine activation of its ligand, VEGF-A, conveys signals that control cell survival. Autocrine or paracrine stimulation of VEGFR-2 facilitates localization of this receptor from the membrane to the nucleus--a process that results in increased survival of the leukemic cells. Here, we provide evidence that the mechanical forces altered by simulated microgravity localize and maintain VEGFR-2 in the membrane, and also block VEGF-A expression. This interferes with the shuttling of VEGFR-2 to the nucleus, resulting in a decrease in signaling and enhanced leukemic cell death. These data suggest that microgravity modulates cell survival through altering the cellular trafficking and activation state of tyrosine kinase receptors. This study has potential implications for understanding the regulation of receptor biology in pathophysiology, particularly VEGFR trafficking, thereby providing for the development of appropriate therapeutic strategies to abrogate intracrine stimulation triggered by VEGFR internalization.